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(54) TIME DIVISION COMMUNICATION EQUIPMENT FOR COMMUNICATION OF TRAVELLING 
OBJECT 

(57)Abstract: 

PURPOSE: To realize a system with high effective 
utilization of the frequency without same radio channel 
interference and adjacent radio channel interference or 
the like by supplying an idle slot of the time slot series in 
a radio channel already in use to a mobile radio 
equipment newly desiring the communication. 
CONSTITUTION: When a handset of a telephone set 
section 101 is hooked off, a call control signal outputted 
from the telephone set section 101 is sent through a 
radio channel CH1. A control signal (0.2-4. OH) and a 
communication signal CHi (4.5-45kHz) are 
accommodated in a time slot SDi (i=2, 3,..., n). However, 
signals in each time slot are arranged in time series and 
signals in plural time slots are never simultaneously fed 
to a radio transmission circuit. The transmission of the 
control signal is limited to the time slot SUn only in this 
way and sent in a burst and the signal is not sent in 
other time band, then no adverse effect is given to on 
other communication. 
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-jfi©IIgflM0<fc0Mn3E««2O*tt*U 

TwaasBB 1 o o^<D%wrm^# &mmt&m3 
busm o { tS i ci) 'vfcitena. t^ttm 

tt^tfSDI^ffifflUT^aSBHl 00(0 1 

mm?% (^fiiieai oo^soasMictt. u 

ca>it«*r3gl>fc»»«IS«1 OOT-fct. ft& 
31t@E 1 3 5<0S:mmi 37£9Mffl3J140 
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i. s u i Ttti&ira trasgBfRMtasg i 

23*l»^eii*ttt>tC. 2 2-1, 

a pj ^ ^ «® u: »fr u fc c t tc Q 

jam . Msaiaj^3 o ^ sit) *&sit^£«*c <t 

t6o JEff^«aufc8?ftS»«5 1 0 0 Li, TO 
v *JU|*3<D, fc £ it yr ii -< A - ^ □ v h s 

sis? 1 * *A/fl>ffimpjftEft * -f a • ^ □ * h (fc 

t?l«5i^A-^D-> h S D 1 ) * SB « ^ * T , 

SEISE 1 32»6M<e9 (iffigfi(tfi2£^n 
nfcff»Efgff> *&t9Sift^ 3 ORtjSUtf £o 



A * ZK □ * h«ffl^TSaS«!S3 OJgC WW 

siBHaaBOEaiioiaaiAS*? (aittt 

(t) =51 a : COS ( : t 4- 6 : ) 

1=1 ' 1 ! 

( 1 > 

j recast * £>HfflHfj*t 

Af r (O —51 a ; COS ( Q> : t + 0 : ) 

c 1=11+1 1 1 1 

( 2 > 



uCX\ a j kt te *S <7) A £ ^ oj j kUietDPjEJ 
ft ft* 0 j *iT = OC0t^<Dt^t§^at>T* r „ m . 
n fct IE <0 m St £■ H tT o 
oaf C)SI&a^3B(D^^^^RI]^*Ar , ft tt) £ 

I-IpSifl / (Q)+^(t) )dt 

= ] 0 sin { <u t -h s (t) } (3> 

I ~ I 0 sin / (cj+^(t) + // c (t) > dt 
= I 0 sin ( o> t + s (U + s c U) ) 

( 4 > 

fc ** U , 

s(t) =.z mj sin {oij t + 0 j ) 
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n 

s c (t) -.Z mi sin ( cd t + 0 ; } 
m j = a | / a> j ( i - 1 . 2 . 3 - n ) 

(4) a^san^s(t) + s c m 

I-(I 01 /n) [1+2°ll (n/m^ ) 

H - 1 

xsin (mjr/n ) cos mp t ] 
x sin (Q 1 t + s | (t) h- s cl (t) ) 

( 5 > 
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TO 

xsin (m7[/n ) cos mpt ] 

xsin (Q 1 t + s 1 (t) H-s c1 (t) ) 
+ < I o?^ n > [l+Z^ln/mji) } 

xsin ( m k / n ) 

x cos mp {t-2^/ (np) } ] 

xsin ( Q 2 t + s z (t) H-s c2 (t) ) 

+ < I 03/ n ) [ 1 + 2 Z {n/m7t} } 



xsin C m n / n ) 

xcosmp { t - 4 / (np> } ] 

xsin <Q 3 t + s-j (t) +s c3 (t) > 



+ ( 1 0n y n) M+2 2I{n/m7r)) 

xsin ( m n / n ) 
xcosmp { t — 2<n-1> tt / ( np) } ] 
xsin {Q n t + s n (t) + s cn (t) ) 

( 6 ) 

StfcQj . Cl 2 • Q n aS»»*Sn 1 O 

BSH^fc. s 1 (0 1* s ci (t) ( i - 1 . 2. 
— , n ) *>[3«T fc£> « 



£^ U . ( 6 ) Ztf T' £ 13 3 n & C <t C £r , *] [m! 

©tfx^Sic&skfi^Eftf^mi B-i s tc ^ 
T*-f5>yR4»142T ! »BE*fi>iKMI»B1 

n^8BI8H100-1(CMLTtt, «2Ai 
C^I^/*^o?hSDUt^t (6) it 

*t <h ft a (5)S«!SlB-1@(DSfiai13 

I=Asin (Q 1 t+s t (t) +s cT (t) ) 

( 5' > 

(5' > Stfsgfii 1 3 7 eg* tiTi^raasa 

e (t) - w (t) + u z (t) 
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H1 0 0£>8S<DJ:de#»IKt8CT1 OOSiC 

mini o o*»6eis«wt:iS5nT < £6*§* 

ffl^*±T-i&igtft^(DT (6> j£(D£JB*fT^ 0 

I - ( I 01/ n ) [sin { Q v t + U t (t) } 
H-{n/7T)sin(7r/n) 
x [sin { (Q 1 + p) t + U, (t) } 
+ sin { ( - p > t + U t (t) } ] 
+ (n/37r)sin ( 3 n / n > 
x [ sin { ( + 3 P > t + U ! (t) 

- "{ 6 7T / n ) (n-1 ) } 
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+ sin { ( Q 1 - 3 P > t + U 1 (t) 

+ (67r/n) ( n - 1 ■) > ] 
+ { n/5?r) sin ( 5 * / n ) 
x [ sin { { + 5 P ) t + U 1 (t) 

- ( 1 Off/n) { n ~ 1 > } 
+ sin I (Q ( - 5P) t+U! It) 

+ (10^/n) (n-1) } ] 

+ ] 

+ ( I 02^ n> [ sin ■ { Q 2 t + U 2 (t) } 

H-(nX7r)3in(7T/ri> 

x [ sin { ( « 2 ■+- p ) t -t- U 2 (t) > 

+ sin ( (Q z - D) t+U 2 It) ) ] 

+ (n/37T)sin ( 3 tt / n ) 

x [sin { (Q z h- 3 P > t+U 2 (O 

- < 6 7T / n ) (n-1)> 
+ sin ( (C3 2 - 3P) t+U ? tt) 

t (6?r/n) (n-1)}] 
+ <n/57T)sin ( 5 tt / n } 
x [ sin { ( Q 2 + 5 P > t + U 2 U) 

- { 1 0?r/n ) (n-1>) 



+ sin { ( Q 2 - 5 P ) t + U 2 (t) 

+ (1 0?r/n) (n-1)}] 
+ ] 



+ ( I 0n /n) [sin [Q n t + U n (t) } 

+ { n/?r ) sin { 7Z y n } 

x [ sin { ( Q n + P ) t + U n (t) ) 

+ sin { (Q n - p > t + U n U) ) } 

+ { h / 3 jt ) s i n ( 3 '/ n > 

x [ sin { (Q„+3P) t+U„ (t) 

- < 6 n ) (n-1)) 
-f-sin { (Q n -3 P) t +U n (O 

- ( 6 n ) { n - 1 ) } ] 
+ ( n / 5 tt ) sin < 5 tt / n ) 

x [ sin { ( Q n + 5 P ) t + U n (t) 

- (1 0?r/n) (n-1)} 
+ sin { ( Q n - 5 P ) t + U n (t) 

- ( 1 0?r/n) (n-1)}] 
+ ] 



( 7 ) 

fc tc U , 

U j tt) = s , (t) + s ci (t) 
( i - 1 . 2 . »• . n ) 
ccr (7) a*^5tJ<«ffi2ifi*S^t> 

JUT*, H-3*»^-i'*A/^F»iP»lajSe^oaa 

1^U-A^©^^A*^a^h&tfTO. S 
o, 1 7 l>-/^(OlSI!ntf 1 OOm^ 
£ Ufc«££WI£ <t 9 , *»#©«Brt#tt, 1 

(7) a ca^Tia****-* * ^fr^a* 
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»ass»a i o o a* si£m<? n^Btjasat^asao 

j ( i = 1 , 2 , ™, n > fi&Tfm&an&m^ 
U j ( i -1, 2 # n) ico^T 

< B > 

1 01 = I 02 = = J 0n = 1 0 

(V ) 

ti?^TJ:^fi^, ( 7 > SttTEO J: ^ tc S to 

I / n = ( I 0 / n ) (sir* {Q 1 t 

+ (t) >+ ( n / 7T ) sin ( * / n ) 
x [ sin { { Q 1 + p ) t + u ! ft) } 
+ sin ( {Q t - p) t + U! (t) } ] 
+ C n / 3 > sin ( 3 k / n > 
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x [sin { ( D j + 3P) t + U ! Ct) 

- { 67T/n ) (n-1 ) ) 
+ sin { ( a, - 3 P > t + U t (t) 

- (6ff/n) ( n ~ 1 > } ] 
+ (n/5Jr)sir> ( 5 ^ / n ) 

x [sin { (D, + 5P) t + U ! (t) 

- ( 1 0?r/n) (n-1 ) } 
+ sin { (Q, - 5 P > t + U t (t) 

- ( 1 0?r/n) {n-1)}]) 
+ ) 

( 9 > 

. (9) jS(Ca*tlTt^pOitUT, 20^ 

1 o hz to. floim 

i/n=(I 0 /n) (1 
+ ( n / tt ) sin ( tt / n ) 
+ ( n / 3 ) s i n ( 3 7r / n ) + ■» } 



- < I 0 / n ) { ( n / jt ) sin ( tt / n > 
+ ( n / 3 * > sin { 3 */ n > + — ) 

< 1 0 ) 

±P. + 2 P . + 3p t «• 

sin { jt / n ), sin ( 3 7r / n ) , sin ( 5 tt 
/ n ) , -» 

ma) - ^ & *> 5 . cnee&^nti £ # < £ 
< i o ) Sfct, 

I/I 0 =1+(n/7T> {1+1/3 

+ 1/ 5+-+1/ (2n-1) 
+ -} 

+ ( n / k) (1+1/3 



+ 1/ 5 + -+1/ (2n-1 ) 
+ J 

{ 1 1 > 

{ 1 1 ) &<Dt>mm 1 igoi tt£KjXzfc©j£ 
»S^6^ 0 . £J 2 US© ( n / 7T ) { } li£ 

6to0, 2J3JES© ( n/7r > { } UTffllSlifc 

(i i j 4cf^n*¥a©jfias(Dx^i^ 
( 1 i ) sEct 9isia^*:*.;urt?)Eg£n£> 

a©±T10KHz C&£x*7U^- <h10-20KHZ 

fcZ&£i*;u^- <m/Effl) E = (10KHz) ti 
E { 10KHZ } = (2n/7r>ll 0 1/C2n-l) 
^ 2 n / n x 5. 5506 

{12) 
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KHZ ) 

1000 

E ( 20KHZ ) - { 2 n / n ) ZI 1 / ( 2 n - 1 > 

n=501 

%2n/rcx 0. 1JZ1 

(13) 

U # o T 

R-E(20KHZ) / E (10KHZ) = 0. 0256 

(14) 

|H1t£C±T20— 30KHZ ^*C^^X^t^^-^*» 
IHtitU: tt»T S £ . 0.0076lTt*+3 ^fi 1/ 130 

OX^^^-tftt^f^^^^aS^F^^^^^RF 
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- a W A a £ < [Pi a £ -r & „ 

2 n / TT^ilS / (2n-1)-nx 0,0027 
n=3751 

(15) 

^ eg^aws^iStD tt (ctTo/utBts) 

(i 1/ 0.002 7 X^Of^^A/XSttttfcf 50dB£: 
£ < *5 U * Jj tt > * 

fc(±<Datf?tf p# 2 O n ^ 3? 7 V (10Hz) X So 
ofctf. rafltCOgt^^ p 100Hz (P^* 



KCDtttt30l(B ( mil it ) £&£>o £ C 3 X- - IR fl> 

Alt) tanT^*©T-H ±S<ofrHffitt + #& 



Q ! ± n p 

©iI^Att#1ft©5iYA • Jiu 7 h *\ A 0 & Cr C 

* Y A • ^ □ * hSD1 tSD2*iL^Ai:5tD 

AtfagB'NKS^SU^iaS&tt ( 7 ) jJl*# 

A - ^ n / { ( 2 m + 1 > 7T } 
n>o 0 
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xsin { ( 2 m + 1 ) 7T / n ) [cos { { Q 
+ (2m-h1) p > t-hU(t) } 
-cos { ( Q — ( 2m+ 1 ) p > t 
+■ U (t) } ] 

( 1 6 > 

( I > BffiJK©^ * ^;if»?)BT-t7 ? fc<D <b 151 

ssiSif[Bia3 2u:atntia»i5iK©»it*E 

W«t:<h9, m 0 tUT, 1000 ( 100 

HZX 1000-100KHZ) JBt±tC T & 1> 

T8*£DKafciJ(!ffi* 5: <b#plfl6 t45a HIS© 
( ID ) m-T + * A/^FS* 

ism^M©^* *A^1g«»csl£#^fe©v r - 
> t- te ffl 3 n # i3i - m& ^ * * & © m a # s a u 
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S6@tC&SJto»£iftl^30#J&A-^&'i\^ 
->^iE6ft^T^^nT^t), ^ fl> ft> 4> ic « J« 

2O£0SSJ9Sifi^30ia«i&ai ( IE 6ffiJE 1 

§ 0 tt * CD 7 a ^ • '>^fAT'tt, C©J;^*C 



fcfcL->^xAU:^oTti v JJ2 Bi <d) CC ^ 

t «t s in <d » a at <o uj * n x ^ * € & # m & # . 



KTC^t^tt, SB2B^ (e) tc^TS 

3T, BH (e> tCiKT«^, f5]-*SJS^ 

:* p y h/rfB70©Ct<Bf5IWt:^ftoT^5p 
fc ft . ^ - > 1 ~ 7 <D B £ dii t> T fct , B - ^ v 

seagirt <»&stc*5ttir3>#. cnsii, 
sf ^n/rt^-r a * h «d n ^ a a $ nj tr^ 

t t> JEA ^ , 
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sagas (issffsas*) c«^x xs^aig 

(in^gfilB {fctTfLfcfBBD. CCD) tCfff 
ii) Slitt (SSiS*) ic^^TSeufcg^ 

Mi > S£gIS<Dffi)^ifflnx^&£ «hlC 

^<Dte, i F@»t>aaii^t* sag 

10Jta/300000ftB/sec - 1/30 nsec 
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ffS ffi*ttt% C S fll ft £ 86fF11fl 
CS8 6- 8 8^J:tf " ill ffi f§ S £ 3 '* RBJtB 
62-64023) a 

« s «^if^m oom (es^raiiSBa> xa* 

100m/ 300000Kb/ sec = 1/3000 msec 
Xfc£>* Lt^^Ti ) . ii) tCttttUX&« pJ 
fli X 3* £> „ 

/j^(a)(c^TJ;^icEnflo^n, < ifr 13 & £: 
fix^*T©[a©e^A*^S5SjasftiHiffi 5 i 

- 1 XT/niCjEJSUX {b)*C^U/ctfJ/j<D]Tt 
ftl/jl, ( C > (C^3T J: -5 C^I^HHtlHia 3 2 # 



6*/j^n^. c:n*gttfcj¥fi)j§uarai oox- 

T^S a CCT (a) (Di^AtOMBiO^ (e) 
(Om^A <Dnu«3: T'<Dm&mffl z x ttT-T/n 

^obsx«> j»tasia^3 Q<om ?%mm$ifo 

OfflSI-l'XtD (a) lc^iTA*©^*tAfct. 
og^A<D«r«rfai/?^nx^* a ufc^^x. 

sffi^ ntcmz% a<d&& tmm\c , n fBtc ^ra w 

S3nxi7c?n/c (e) Ul7ji?mz%A<Dl6imLft 
iX Si ^ n £> « ufc^ox, (e) tc ^ ^ n rc t> co 



A i5T + T/n = r z /c il ti fc g ffi 05 IS r 2 # 

^tCEt^Xfct, ffl#©(S^£iXiSSfctWmux^ 
&Etf<fc£> Q 3£RR<DSffi'£&Xkia?>x^-& [ . <t 

^tfS^M^© m^^*7Q!/h { i ) * 

T-1/109 

= 2x1/10 (1-1/10) 
-18/100=0. 1 8 # 

( ISOmfr) 
2z 2 = 2x1/10 (1+1/10) 
=22/100-0, 2 2 fl> 

( 220m#> 
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£ ^ fcJU A:^^^>Ktcaw&^^A*^a 

1 0 B$HJEffi«a n=100, tt^t^ 

2r 1 =2x1/100) (1-1/100) 
=2x99/10000^0. 02& 

( 20mg>) 

2^-2x1/100) (1+1/100) 
-202/10000^0. 02» 

( 20m ») 

Arttcra-BMa*t:ai^T^fi-<A ♦ * □ ? h 

£#pjft£ft£> (17U-A©RH*-1/1 Otc 

r n ur ^ ) 0 



ft BH ¥3-49324 (18) 
18 U 7c a /c U * j & m CO H j&E m ffl IC BO U T tt , 

fiacofr^Ts^f ^ n a . Bwsstasn o 

O ^H8i)tJ§ 3 0 £<DSEffi# £#fJjfc|J&W*Dft 
iCJ:OKfe*fcJ(», «#»JR»«^SiX (3) 

fi5n^iaitM^*MemiflJ^30T-affurc^ 

-5 il £ T" 3* £ „ 

/^jHt(SaifiJ§3 0^6 1 OAfli<Di§Btt*C JE/c t^r^ 
BaEB?H^ttflu5S<DC t < 1 / 3 OmsecT^ 
4 fl httO. 03 flsecfS 

I* 5^7 A* p[ (ttttf^ *<DT R|f fSI £ U T 0 . O 



*©TStt»K*tt, 0. O 0 0 3»sech££* 
(VI) Jaft&*i0lWffl35<Dl?£ 

i > *»w©/^^ae 

3KHZ X10-30KHZ 
fcKU f^i^ttO. 3~3KHz <Dffil&fotC 
lRS3nrt^(OT\ O. 3KHZ ^JtC^T^ 



>h"«»tf4*«tf»0, -t^tt*. (a) 
0D<t^*C±4OKHz ic a £ ir * :nii, if* 1* 

3KHz x 1 - 3 K H z 
fl!iS/OKt IT± 0 K Hz SSffl 
■ jSUBHU* { b ) IC*;* <fc ^ C 1 2. 

5 K Hz ( «tf EBTtt 2 5 0MHz / 400MM 
z - K U^^BSI¥t: Sy^T . *Itf>ABffi/M£ 

<ffit)nit^ fl ) T»ftA«5i»i^i0fv 

12. 5KHZX10-125KHZ 
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80:125-0. 64 
(Single Channel per Carrier) CltttUTfcT 

Sc 

j^^^^a < iRiD$ass^ifc > 3^ law u , 

{ 3 K H z x 1 0 0 

+ 50 < Jf - K • ^ > K > KHz ) 
X2-700KHZ 
ffi SE <D F M ffl (I (SCPC) TH, 

12. 5KH2 X 1 00= 1 2 5 0KIIZ 

700:1250-0. 56 
MA (Tine Divisir> HaJUple Access) 
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F. Lindcllflb "Digital Cellular Radio for the 
1990s " Telecommunications P. 254- 265 Oct. 
1987) 

#T»Pfr 1 O^^UU ( 1 ^i^^Jbttl 6KtT-v 
(^rSia8fif^«#S) U3 00KHZ £ £ ^ T ^ 

So 

LfctfoT. 1 ) ©*KW<t 3 > ODMS9 0 

80:300-0, 267 
? p S^iE (SCPC) Ct_L tc * ^ RH 



tolCf6<0Sa£t A*^* T-35S S ttitfBBS 

^lC@ti*^qw<Di/^^AK:®ffl?n^Mfia 



mi Estill Bacc^ufcii?a(o«6^s^T- 

mi F®&mi cat:^brciaia(o«^s^T 
«isii^a^iHiKW©ff«*^^0K»^ii. 

mi G0fct£5 1 CStC^Urc[Qia»co«li^^^T 
35 S (I if S W 0 ES » © If ffi * ^ a ft ffi 8L m . 

m3C@wg^fi^tr-^fs^^^m(t^s 
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^ 9 ^ « * ^ x A J: tt 3fc ^ :* x A M ffl 

1 o-v&a 2 o-nnKMii 

2 2-1-22- n-ifiBU 

3 2 -MafiBI 3 5™«E»g^Ilffi 

3 8 -e^XRlTcBBR 
3B^1-3B-n»afi»MSiB 

4 1 -fa * f 
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4 2 -f ^>?S4@H 

5 1 -n^&firg&isiffla* 

51- 1-5 1 - n--fif3»Bt!EaBn 

5 2 -Hi SI ^ H *8 

52- 1-52-n-»fi^*ii^0i» 

6 5 - 1 - 6 5 - n - y - h 0*3 

6 6-1 - 6 6 - n ■» HI JIHI' g • H fa § # «L K 

7 1 -ram • ?4 KA/«B.atB 

7 3 - 1 - 7 3 -n-^-{yf 
74-1~74-n»-iES35 
9 1 — x-r^*A/£F^ft:@H 
9 2 

100. 1 00- 1 -100-n- tfjUj KS 
1 0 1 -IBIS 

1 2 0"-&i£*&^ffi£ 

121- 1. 1 2 1- 2->>t^>ff 

122- 1. 

1 2 3 "-2££4fffi&Hft3g 



i 3 i -aaaaoB 

i 3 2-MBa^ma i 3 v 
1 3 4 -a as 1 3 5- assess 

136-SS^f+J- 137 --fiSS 
1 3 B-aftHTcBB 

1 4 1 ^ □ ^ ^ 

1 4 2-2-<^>^JE£g 

1 65-^&a^*j3s 1 6 

1 6 7 -rawee • 35 Sffi 

1 7 1 -mm * t 4 K^ee»t» 

1 7 * 
1 174* 
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